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(54) ION CONDUCTIVE MATERIAL 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a solid ion conductive material having low internal resistance and having high 
electric conductivity even at low temperature without causing swelling by methanol. 

SOLUTION: This ion conductive material contains an ion exchanger, and an inorganic or inorganic-organic matrix containing 
it. The ion exchanger forms an ion conducting path in the matrix, and the degree of orientation in the normal of the ion 
conducting path is above 0.05. The ion conductive material is obtained by forming it by applying shearing stress to a gel or 
sol containing a matrix constituting material with an ion exchanger formed of a linear polymer having an ion exchange group 
in a side chain dispersed or dissolved, thereafter solidifying it and by cutting out or machining the obtained solidified 
substance in a direction perpendicular to the shearing stress application direction. 
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r^^iti o ott-8^p^init5r tti d> ^iS0iJico^^-^-g^tt 

[ 0 0 3 7 ] 

■ [Jttfcf* 1 ] 

%mmi\~&n znmm<ovi'&<o— as & 1 ooticts^iitoitsrirtitj^ Jtts? 

Ml tf>-f *vei»tttt-ws:»fc 0 
[ 0 0 3 8 ] 
[ Jt ft 2 ] 

*vX*L*S*fc:2 4B*|IB«SL, ifeJ*Lfc«, 1 0 0 tlct 8 «fPm j&It 5 : i: H 50 
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[ 0 0 3 9 ) 

If- (FT— I R ) (Di^^RStKKHX-:^ h;U (ATR) gf «r ffl ^ T S« t fc. n y K 
^.^w^^/P*;v^-^-by'j7i»,i:2-t K o dr ^ f- /V * 9 9 D is — 

SrSsAD LftVM3£»H:3ftll'ff 1 t H«t Ltffrt Lt n y K^ftfttov^Tt, -hffii: mm 
\z V X x -J * h >v & » > r ii!r7'7y^ t Ltffl^fc, ^ J£ #J 1 <D ft ifttr o ^ T # b *x jt 
t* |6] Sr 9 0° ^^fc2oco{B?t^-^^ N/u^b, ^7 to^TlHtifcK^ro 

h^± 9, 8 4 8 cm" 1 ffi » -f 4 , #S^#y-^ — ©ffi!l*Sl«:7gj8-*-5*/u#l'Bfe-*-h 

§EIB)tCof JlA, ( A y irb^io £ix&0>tt$:fliV>-C» #C 5£ <fc <3 ~ £ J£ 

DS^ElilgS * # * fc . 
D = A x /A y 
S = (D-l) / (D+2) 
[ 0 0 4 0 ] 

tfcfeMl^t>*2W«!|sf(cov>-CI4. 5^ ^ £ rtMt 5 & £ *t o T <^ & <^ , *x £ <D 

uw<pxs( *^&m&ft^nmmfaVim (s = o) »=jEv^tttt-c*>*ta*L.» s^gco 

JS!1 3t i± tr 4 a> o o 

[ 0 0 4 1 ] 

)tXU J SB:^H*w^^^h/i'tc*5V i 'T> 8 4 8 cm" 1 Jr {i B 1" 5 , — wWJ 

« sr , ¥««3t»tfaitai*fco#**, -e ax -e *i a • x > a* y ^ tfc 0 r *x ?> fit & 

[ 0 0 4 2 ] 

T 1- 7 4 -V s — (T *s U 1/ V "r ■? S a i?.— *± $£ . 4 2 9 4 A , tgfgt — 7 , /l' 1 6047E) 

d h-Afl^SmmtSit, 4 0 t . ft M & £ 9 5 % \£ 1 f$ ffl V i> <D % ffl 
K/HV^fl:. Jt; #J 1 2£ TJ* 2 CO ^"V'S^ti|t!|Ef(coV'>T h Wi ffifcty K> til Lt, 40t, « 
9 5 % K lB*lffl#J$Lfc1>©«:Wj£U:fliV*fc. 3£gcoJi&ifc©ia£r4 OH z~5M 
Hz it, rolSH^JBftffcSrfcteS^oo^^fcr-^v^Srajeb. mg^^f-^;/ 

gtRSr**, C ix «: #c 5£ fc: ft A UtlUfifS (a) *S * * 1 »:: ij* -f . 

a = d / * r 2 R 

ICC, d : ft I* & CD W- * [cm], r : 2D « /8 m ® <£> ¥ @ [cm] 
[ 0 0 4 3 ] 
[^ 1 ] 
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ifrnit 




1 R 


1 R 
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I v-> 




0. 04WHS1 




n ^? *5 

U . £. O 


n o i 
KJ . ^.o 




7K 
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IieiKS/cm) 


10" 2 £ 


10~ 4 £ 


10"^ 




0. 123 


(0) 


(0) 




0. 070 


(0) 


(0) 



[ 0 0 4 4 ] 

, E (61 « 0 . 1 2 3 j»s ft & *l It . El*J* SSiWKDKfiiffcjsv^ 

4 Ot tv> 5 Jfctfcttfiv^i&tffc fca»a»fc> h-T , i*v^«*ei||c««:*L» * fc ^ <£> fit li it 
««lXt/2<oK»fcifcbT, * « W *» o fc o * *s , ^V'^^ttfliwHHSE^as-ejJtJt) 
IE ft S 0 . 0 7 0 t , y7^^£:tefflLfc»-£cD«lwit^Tffi75>o;t;$5, r. ix tf: , :/ 

[ 0 0 4 5 ] 

#3§!l§ <£>-f * > 3H4 M 5ISH4 s li$!138 - *$£-^ b D y 9 * * *3 V* T , -f V 3£ & 

If ffl ;4S * i> * <r> ? u * 3- — — w*5 -t *i a* < , t)iI©^i*^|»|J: 
3r^t££ft±L, E.o, AURtTlz*;v*T t> » P ^ » « S: 13 3» "T -5 £ t # "C S 5. Sfc, 4 

ox:m<D{&ffi.r~hTSi<^m%tem-&* : $-r stent . is ?fiT-#x&*p;*s«rfB — w 
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(51) Int. CI. 7 



F I 



f-v^K (#%) 



G 0 1 N 27/406 
HO IB 13/00 



HO IB 13/00 

G 0 1 N 27/58 

G 0 1 N 27/04 

H01M 8/02 

H0 1M 10/40 



Z 
E 
P 



Z 



5G3 O 1 



5HO 2 6 



// G 0 1 N 27/04 
H0 1M 8/02 
H0 1M 10/40 



B 



5H0 2 9 



{nm*m mm 
(72) &m 

Mmmm^ms:iTB 8#3 m* mtm^mxmmw^m^m^m m^-t^f-ft 

F ^ — A (#%) 2G004 ZA01 

2G046 AA05 BA01 BA09 DC13 EA04 FA01 FE03 FE38 FE44 FE49 

2G060 AA08 AD01 AD05 AF06 AF07 AF08 GA01 HA02 HC09 HC10 

HC18 HD03 HE03 KA09 

4J002 BC122 CP021 CP031 FD112 GQ02 

4J246 AA02 AA03 AA19 AB06 BA230 BA26X BB02X BB020 BB022 CA239 

CA40X CA409 FA071 FA131 FA371 FA421 FA441 FA611 FA661 FB031 

FD01 FD10 GB13 GB22 GC55 GD03 HA68 

5G301 CA30 CD01 CE01 

5H026 AA06 BB02 BB06 BB10 CX05 HHOO HH05 

5H029 AJ06 AJ11 AM16 CJ03 CJ04 CJ11 HJOO HJ01 HJ02 



